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ABSTRACT

Experimental data were obtained to aid in the prediction of aerodynamic loads and
separation-trajectory characteristics on stores under the influence of an aircraft flow field.
Four types of data were obtained in the vicinity of a generalized aircraft model: (1) flow
field surveys, using a 40-deg cone probe, to determine the local velocity field, (2) force
and moment data on four store models, (3) pressure distribution data on an ogive-cylinder
model, and (4) captive-trajectory store separation data on one store model. The generalized
aircraft model consisted of a swept-wing/fuselage combination with rectangular,
flow-through engine ducts. Pylon locations were on the fuselage centerline and at the
wing 1/3-semispan. The effect of a systematic variation of duct flow was investigated in
each phase of testing. Testing was accomplished at Mach numbers 0.4 and 0.7, a Reynolds
number of 3.6 million per foot, and aircraft and store angles of attack varying from 0O
to 15 deg. Results of the test show that duct flow had little effect on the parameters
investigated on all phases of testing, except at the higher Mach number where small
variations in the coefficients or trajectories were evident. In general, the variations of
parameters investigated for all test configurations followed an orderly pattern and should
be amenable to the formulation of a generalized analytical store separation prediction
method.
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Cy
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P

9.

Re

Vduct
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Side-force coefficient, (side force)/q.S

Center of gravity

Store reference diameter, ft

Altitude, ft

Full-scale moment of inertia about the store longitudinal axis, slug-ft2
Full-scale moment of inertia about the store lateral axis, slug-ft2
Full-scale moment of inertia about the store vertical axis, slug-ft2
Location of duct-flow controller plug measured from duct-closed position, in.
Free-stream Mach number

Store mass, slugs

Free-stream static pressure, psfa

Free-stream dynamic pressure, 0.7p_ M2, psf

Free-stream unit Reynolds number, per foot

Store maximum cross-sectional area, ft2

Real trajectory time from initiation of trajectory, sec

Velocity in the duct, ft/sec

Free-stream velocity, ft/sec

Initial vertical downward velocity of the store cg, ft/sec

Axial displacement of the store cg relative to the carriage position on the pylon
in the flight-axis coordinate system, ft, full scale

Axial displacement of the store cg relative to the carriage position on the pylon
in the fuselage coordinate system, in., model scale

Longitudinal cg location from nose, ft, full scale

Axial displacement of the flow field probe tip relative to the fuselage nose
station in the fuselage coordinate system, in.
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Lateral displacement of the store cg relative to the carriage position on the;
pylon in the flight-axis coordinate system, ft, full scale

Latcral displacement of the store cg relative to the carriage position on the
pylon in the fuselage coordinate system, in., model scale

Lateral displacement of the flow field probe tip relative to the fuselage
centerline in the fuselage coordinate system, in.

Vertical displacement of the store cg relative to the carriage position on the
pylon in the flight-axis coordinate system, ft, full scale

Vertical displacement of the store cg rclative to the carriage position on the
pylon in the fuselage coordinate system

Vertical displacement of the flow field probe tip relative to the fuselage
centerline in the fusclage coordinate system, in.

Angle of attack of the storc model, flow field probe, or wing-fuselage model,
deg

Angle between the store longitudinal axis and its projection in the Xpy-Ypy
plane, positive when the store nose is raised as seen by the pilot

Store model roll angle, positive in the clockwise direction looking upstream,
deg

Angle between the projection of the store longitudinal axis in the Xpy-Ypy
plane and the Xpy axis, positive when the store nose is to the right as seen by
the pilot

FLIGHT-AXIS-SYSTEM COORDINATES

Xr

YF

Zg

Parallel to the free-stream wind vector, positive in the upstream direction

Perpendicular to the free-stream wind vector in the horizontal plane, positive to
the right looking upstream

Perpendicular to the Xg and Yg directions, positive in the downward direction

FUSELAGE COORDINATE SYSTEM

Xpy

Xpy

Zpy

Paralle! to the fuselage axial centerline, positive in the downstream direction

Perpendicular to the fuselage centerline and parallel to the wing chord plane,
positive to the left looking upstream

Perpendicular to the wing chord plane, positive in the downward direction
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SECTION 1
INTRODUCTION

This investigation was conducted in the Aerodynamic Wind Tunnel (4T) to obtain
data to aid in the development of a generalized theoretical method for predicting separation
characteristics of stores from high-speed fighter-bomber aircraft. The large number of stores
that may be carried at one time by present fighter-bomber aircraft poses a complex
problem. To acquire a basic understanding of the nature of the problem and the related
sources of difficulty that may arise during store separation under these circumstances,
the flow-field characteristics in the vicinity of the store resulting from the aircraft fuselage,
wing, pylons, racks, and adjacent stores must be known. This information, along with
corresponding force data and pressure distribution data on the store model, should provide
a reasonable foundation for the formulation of an accurate prediction method.

Four types of data were obtained in the vicinity of a generalized aircraft shape with
and without pylons and simulated engine ducts installed. The data consisted of (1)
flow-field surveys, using a 40-deg cone probe, to determine the local velocity field, (2)
force and moment data on four store models, (3) pressure distribution data on an
ogive-cylinder store model, and (4) captive-trajectory store-separation data on one model.
The effect of a systematic variation of duct flow rate was investigated on each phase
of testing. In addition to the tests with the store in the vicinity of the aircraft model,
free-stream data were obtained on two of the store models.

The aircraft model consisted of a swept-wing/fuselage combination with rectangular
flow-through engine ducts. Pylon locations were on the fuselage centerline and at the
wing 1/3-semispan. This model represented a generalized aircraft shape and was installed
on the main tunnel support system. Store models and the flow probe were supported
from the Captive Trajectory Support (CIS) system.

Testing was accomplished at M,, = 0.4 and 0.7, Re = 3.6 million per foot, and aircraft
angles of attack from 0 to 15 deg.

SECTION 1l
APPARATUS

2.1 TEST FACILITY

The Aerodynamic Wind Tunnel (4T) is a closed-loop, continuous flow, variable-density
tunnel in which the Mach number can be varied from 0.1 to 1.3. At all Mach numbers,
the stagnation pressure can be varied from 300 to 3700 psfa. The test section is 4 ft
square and 12.5 ft long with perforated, variable porosity (0.5- to 10-percent open) walls,
It is completely enclosed in a plenum chamber from which the air can be evacuated,
allowing part of the tunnel airflow to be removed through the perforated walls of the
test section,
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Two separate and independent model support systems were used during the test.
The parent model was inverted in the test section and supported by an offset sting attached
to the main pitch sector. The flow probe and store models were supported by the CTS
which extends down from the tunnel top wall. The CTS system provides store movement
(six degrees of freedom) independent of the parent aircraft model. An isometric drawing
of a typical store-parent installation is shown in Fig. 1, Appendix I,

Also shown in Fig. 1 is a block diagram of the computer control loop used during
tests employing the CTS system. The analog system and the digital computer work as
an integrated unit and, along with the required input information, control the CTS
movement during testing. Store (or probe) positioning is accomplished by use of six
individual d-c electric motors. Maximum translational travel o fthe CTS is #15 in. from
the tunnel centerline in the lateral and vertical directions and 36 in. in the axial direction.
Maximum angular displacements are *45 deg in pitch and yaw and *360 deg in roll.
A schematic showing the test section details and the location of the models in the tunnel
is shown in Fig. 2.

2.2 TEST ARTICLES

The probe used to obtain the flow-field data was attached directly to the CTS and
consisted of a single cone-cylinder with a 40-deg included-angle tip. There were four equally
spaced static-pressure orifices on the surface of the cone and a total-pressure orifice at
the apex of the cone. Details and dimensions of the probe are shown in Fig. 3, and
a photograph of the probe is presented in Fig. 4. Details and dimensions of the force
models are shown in Fig. 5, and a photograph of the models is shown in Fig. 6. The
ESUU-41 model is an axisymmetric store with the same cross-sectional area distribution
as the SUU-4]1. The force models were mounted on a six-component, internal strain-gage
balance that was attached to the CTS.

The pressure distribution model used during the test was an ogive-cylinder model
having the same external geometry as the unfinned large force model. The pressure
distribution model and support sting were an integral unit that attached directly to the
CTS. Nineteen axially aligned pressure orifices were located on the model surface at evenly
spaced increments along the model length. Details and dimensions of the pressure model
are shown in Fig, 7, and a photograph of the model is shown in Fig. 8.

A sketch of the wing/fuselage model used during the test is shown in Fig. 9. The
wing had a 45-deg sweep at the quarterchord line, an aspect ratio of four, a taper ratio
of 0.3, and six-percent-thick uncambered airfoil sections parallel to the plane of symmetry.
Coordinates of the model airfoil sections are tabulated in Fig. 9. During this investigation,
combinations of two fuselage bodies and two noses were used. Details and dimensions
of the long fuselage, short fuselage, cambered nose, and uncambered nose with canopy
are shown in Fig. 10. Details and dimensions of the body add-on without ducts are shown
in Fig. 11, and details of the body add-on with ducts are shown in Fig. 12. Each duct
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was instrumented with five pressure orifices: static taps on the two side walls and the
bottom wall, and two total-head probes in the duct opening. Figure 13 shows the duct
flow controller assembly, which is used in conjunction with the body add-on with ducts.
The assembly locates plugs at a specified distance from the duct exit in order to control
the mass flow rate through the duct.

The model had provisions for mounting pylons at the fuselage centerline and on
the left wing at the 1/3- and 2/3-semispan stations. Details of the pylons are shown in
Fig. 14, and a photograph of the pylons is presented in Fig. 15. The touch wires shown
on the pylons are discussed in the following sections. Tunnel installation photographs
showing the wing/fuselage model, ducts, and store models are presented in Fig. 16.

2.3 INSTRUMENTATION

Static and total pressures on the cone probe were measured using 5-psid transducers,
and all pressures on the pressure distribution model and in the ducts were measured using
15-psid transducers. A six-component, internal strain-gage balance was used to obtain the
force and moment data on the force models., Translational and angular positions of the
probe and store models were obtained from the CTS analog outputs, The aircraft-model
angle of attack was set using the main sting support and readout system. The pylons
were instrumented with touch wires, and the system was electrically wired to give a visual
indication on the control console when contact between the store and touch wire was
made. The system was also electrically connected to automatically stop the CTS movement
if the store model or CTS inadvertently contacted the parent model, its support sting,
or the test section walls. '

SECTION 111
TEST DESCRIPTION

3.1 TEST CONDITIONS T

All data were obtained at Mach numbers of 0.4 or 0.7 at a Reynolds number of
3.6 million per foot. Tunnel conditions were held constant at the desired Mach number
and Reynolds number while data were being recorded.

3.2 DATA ACQUISITION

Data were obtained in the following manner during the test. The probe tip or store
cg was manually positioned to a reference point, relative to the pylon configuration being
tested, after the desired test conditions were established, During all tests, the probe and
store-model centerlines were aligned parallel to the aircraft-model centerline, and
displacements were measured in directions parallel to, or perpendicular to, the aircraft
model centerline. The axis systems defining the store forces and moments. and store
displacements are shown in Fig, [7.
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A complete pressure distribution was obtained on the pressure model by taking
pressure data at 10-deg roll increments through 360 deg. Local force coefficients were
calculated by numerically integrating the circumferential pressure distributions, Total force
and moment coefficients were then obtained by summing the local contributions along
the model length,

Data were obtained in the following manner during the captive trajectory phase of
testing. Test conditions were established in the tunnel, and the parent model was positioned
at the desired angle of attack., The store model was then oriented to an initial position
relative to the store carriage location on the pylon (see Table I). After the store was
set at the desired initial position, operational control of the CTS was switched to the
digital computer which controlled the store movement during the trajectory through
commands to the CTS analog system (see block diagram, Fig, 1). Data from the wind
tunnel consisting of measured model forces and moments, wind tunnel operating conditions,
and CTS rig positions, were input to the digital computer for use in the full-scale trajectory
calculations.

The digital computer was programmed to solve the six-degree-of-freedom equations
to calculate the angular and linear displacements of the store relative to the parent aircraft
pylon. In general, the program involves using the last two successive measured values of
each static aerodynamic coefficient to predict the magnitude of the coefficients over the
next time interval of the trajectory. These predicted values are used to calculate the new
position and attitude of the store at the end of the time interval. The CTS is then
commanded to move the store model to this new position and the aerodynamic loads
are measured. If these new measurements agree with the predicted values, the process
is continued over another time interval of the same magnitude. If the measured and
predicted values do not agree within the desired precision, the calculation is repeated over
a time interval one-half the previous value. This process is repeated until a complete
trajectory has been obtained.

In applying the wind tunnel data to the calculations of the full-scale store trajectories,
the measured forces and moments are reduced to coefficient form and then applied with
proper full-scale store dimensions and flight dynamic pressure. Dynamic pressure was
calculated using a flight velocity equal to the free-stream velocity component plus the
components of store velocity relative to the aircraft, and a density corresponding to the
simulated altitude. Full-scale store parameters used in the trajectory calculations are listed
in Table II.

3.3 CORRECTIONS

During force-model testing, deflections of the balance, sting, and CTS supports, caused
by aerodynamic forces, were accounted for in the data reduction program to calculate
the true store-model angles. Corrections were also made for model weight tares to calculate
the net aerodynamic forces on the store force models,
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3.4 PRECISION OF DATA

Estimated uncertainties in model and probe positioning resulting from the ability
of the CTS and main pitch sector to set on a specified value are as follows:

Aa, deg
AX, in, AY, in, AZ, in, Store Aircraft
+0.05 +0.05 0,05 $0.15 t£0.10

Uncertainties in the data on the force model were calculated taking into consideration
probable inaccuracies in the balance measurements and tunnel conditions. The uncertainties
in the coefficients are based on a 95-percent confidence level. Coefficient uncertainties
along with Mach number variation in the portion of the test section occupied by the
models and variations in free-stream dynamic pressure are as follows:

M, YM,_ Aq,, ACy  ACy AC,  AC, AC,
0.40 +0,005 $22  $0.02 £0.02 +0.03 *0.03 %0.05
0.70 +0.005 1.4  +0.01 001 %001 %001 #0.02

Considering the error in translational and angular placements, extrapolation tolerances,
and balance accuracy, the maximum uncertainties in full-scale position coordinates for
the store during captive-trajectory store-separation are as follows:

Store t, AX, AY, AZ, Ad, Ay, Ad,
M, Mass sec ft ft ft deg deg deg
0.4 3.8825 0.50 0,27 +0.18 +0.08 +1.9 4.0 +13.5
0.4 15,5300 0.50 +0.07 +0.04 0,02 0.5 1.0 + 34
0.7 3.8825 0.50 *+0.51 £0.33 *0.15 +3.6 t7.6 +25.2
0.7 15.5300 0.50 $+0.13 0,08 +0.04 0.9 1.9 t 6.3
SECTION (V

RESULTS AND DISCUSSION

The four types of data obtained during this investigation consisted of velocity-vector
data, store force and moment data, store pressure distribution data, and captive-trajectory
store-separation data, During each phase of testing, data were obtained to determine
interference effects on the flow field and on the store forces and pressure distributions
resulting from the aircraft fuselage, ducts, wing, and pylon. Data were obtained near the
wing 1/3-semispan and fuselage centerline stations.
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Only representative data obtained during the test are presented herein, Basic
configuration nomenclature is shown in Table 111, and locations at which data were obtained
can be seen by referring to Table IV. Identification of configuration numbers used in
the data presentation is presented in Table V, The reference position for the
force-and-moment store data corresponds to the store model cg in the carriage position
on the pylon. The cg was on the store centerline at the store midpoint for all cases.
Sign conventions used in the data presentation are shown in Fig. 17. Figure 18 shows
the average duct flow velocity ratios for test Mach numbers of 0.4 and 0.7,

4.1 FLOW-FIELD DATA

The flow-field data obtained during this test were used as a guide in selecting testing
regions for the force- and pressure-model data and the trajectories. The large volume of
flow-field data obtained during the test precludes making any significant presentation of
flow-field tests results at this time. Consequently, this report contains the description of
the test and serves as the key to these data. A summary of store configuration, store
position, survey region, and test condition information is presented in Appendix II,
Extensive flow-field data are available in Refs. 1 through 4 from previous testing with
the models,

4.2 FORCE- AND PRESSURE-MODEL DATA

Data were obtained on the force and pressure store models in the presence of the
wing/fuselage model with and without ducts and pylons installed. All pressure data were
obtained on the ogive-cylinder pressure distribution model. Force data were obtained on
the finned and unfinned large force model, the SUU-41 model, and the ESUU-41 model.

Figures 19 through 24 present parent-model duct flow influence on force and moment
coefficients for the finned and unfinned large force models from the wing 1/3-semipsan
and fuselage centerline stations. These data are presented showing the coefficient variations
with Z' for Y’ = 0 and -0.375 and for @ = 0, 6, and 15 deg. These data show that,
in general, duct flow had little effect on the force and moment coefficients except for
small variations at the higher angles of attack.

Figures 25 through 28 show the effect of the addition to the wing/fuselage model
of the body add-on and 1/3-semispan pylon on force and moment coefficients for the
finned and unfinned large force models. The body add-on had little effect on either model
except for small variation in the coefficients for the finned model at the higher angles
of attack., The addition of the 1/3-semispan pylon produced a nose down increment in
the pitching-moment coefficient, with the effect more noticeable on the finned model
and increasing with increasing angle of attack.

Force and moment coefficients for the SUU-41 and ESUU-41 models at the wing
1/3-semispan station are presented in Fig. 29. These data show that the effects of body
cross-sectional shape were negligible at these test conditions.
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Figures 30 through 33 present parent-model duct flow influence on force and moment
coefficients for the pressure distribution model, and Figs. 34 and 35 show the effect on
the coefficients of the addition of body add-on or pylon to the wing/fuselage model,
These data exhibit the same trends as those previously mentioned for the unfinned large
force model at a similar wing/fuselage station.

4.3 TRAJECTORY DATA

Data obtained during this test phase consisted of separation trajectories of the finned
large model from the wing 1/3-semispan pylon. Data showing the linear and angular
displacements of the store relative to the carriage position on the pylon are presented
as functions of full-scale trajectory time in Figs. 36 through 40, Positive X, Y, and Z
displacements (as seen by the pilot) are forward, to the right (inboard), and down,
respectively, Positive changes in pitch and yaw (as seen by the pilot) are nose up and
nose right (inboard), respectively.

These data show that duct-flow influence on trajectories is negligible, except for a
slightly increased roll rate as the duct flow is decreased. An increase in Mach number
causes more rapid pitch and yaw oscillation and more rapid roll rates. The effects of
an initital downward velocity and a change in store mass on separation trajectories can
be seen in Fig. 40. The larger mass and moment of inertia result in a decrease in the
pitch and yaw oscillation frequencies, whereas the initial downward velocity causes a more
rapid Z displacement.
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at M_ = 0.4 and 0.7 from the Wing 1/3-Semispan Pylon, a = 6 deg
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Fig. 39 Continued
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TABLE |
FULL-SCALE STORE INITIAL CONDITIONS FOR CAPTIVE TRAJECTORY TESTING

- -

o€l

Aircraft Position and Motion at Start Store Initial Conditions Rclative to
of Trajectories the Carriage Position on the Pylon
Angle of Horizonial Verticual Vertical
Aircraft Duect Plug Altitude, Mach Augace:k) Forward Downward Downward
Configuration Position, lap, in. h, ft Number, M, ' | Displacement, | Displacement, | Veloceity,
o, dog .
ft ft it/ sec
N1B2W1-’1/3 N.A, 5, 000 0.4 0 0 0.625 0 and 10
0.4 6 0. 06533 0.62158 0 and 10
0.7 6 0.06533 0.62158 10
N1B2W1’1/3A2D 0.375, 0.750, 2.40 0.4 0 0 0.625 0 and 10
0.4 6 0. 06533 0.62158 0 and 10
\ 1 0.7 6 0. 06533 0.62158 10

L8-€L-41-203Y
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TABLE 1l
FULL-SCALE STORE PARAMETERS FOR CAPTIVE TRAJECTORY
TESTING WITH THE FINNED LARGE FORCE MODEL (S, ff)

Parameter Values

Model Scale Factor, A 0.05

m 3. 8825 and 15.530

Xcg 5.31

S 1.228

d 1.25

Ixx 2.0 and 8.0

Iyy 20.0 and 80.0

L. 20.0 and 80,0
Pitch, Yaw, and Roll 0
Damping Coefficients
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TABLE
BASIC CONFIGURATION NOMENCLATURE

Parent Aircraft

Aq Body add-on without ducts
Ay Body add-on with ducts
B, Short body
Bo Long body
C, Canopy for Np
D Duct-flow controller assembly
N1 Uncambered Nose
No Cambered Nose
W W1ng
Pylons
Pi1/3 1/3-semispan pylon
Pe Fuselage centerline pylon
Stores
Probe Flow-field probe
Sp Pressure distribution store
SLFN Large force and moment store - no fins
S1LFF Large force and moment store - with fins
Ssyu-41 N?ncircular-cross-section dispenser type store
SESIJU-41 Equivalent, axisymmetric store with area

distribution of Sgy;y7-41
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TABLE IV
CONFIGURATION IDENTIFICATION

Flow-Field Test

Probe Movement 2

& p'
?:.fl 3 ello.'tG Mo | e deg X5 Y, zZ, -
FF1 3.6 (0.4 | 0to15 [14.56t018.66 | 3.2and 4.0 | 0.99 to 2, 492 0to02,4
FF1 '17. 66 to 25. 56 U0 5.0 0.521t0 4.0 Otn 2.4
FF2 l NA

. FF3

FF4 0to 12 |14.606 to 25. 66 0to 4.0 Oto 4.0
FF3 4.0t0 13.0 2.2:04.0 0to 1.0
FFS 14.66 to 26.66 | 2.01to 6.0 0
FFé6 0to 15 |14, 66 to 26. 66 2,0to0 6,0 0
FF6 Oto 12 0to 16.0 0t0 6.0 Oto 4,0
FFé 14.66 to 25. 66 0to 4.0 |
FF1 0to 16.0 0to 6.0
FF8 t Oto 15 |14,66 t0 26.66 | 2.0 t0 6.0 0

Force and Momen: Tests

Store MNovement
Conf. | Re/ft Intial Store men .

No. x105 [Ma | @ deg Pcs.ticn x’ v z ips 1.
1
1 3.6 0.4 '-15 to 15 Tunnel § NA NA NA NA
2 -15t015 Tunnel ¢ NA NA NA
3 0to 15 |1/3-Semispan Pylon | O 0 0t 0.75
4 0
5 0 and -0, 375
6
7 0. 373, 0.1750
and 2. 40
8 0.4
and !
0,7
g 0 Fuselage ¢ Pylon 0
10 . 1/ 3-8em.span Pylo= 0 and ~0, 375 NA
11 i NA
12 0. 375, 0.1750,
and 2. 40
13 0.4
and
0.7 '
14 0,4 Fuselage ¢ Pylon 0
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TABLE 1V (Concluded)

Pressure Tests
Coni. | Re/ft M o de Ininial Store Store Mogement 4 m
i No. x 10°6 b . e Position X’ v 7 Roll pro
HEE T 3.6 | 0.4 Oandb 1f3-Semispan PylonjC |0 and -0.375 | 0to+0.75 |-175 to 175 ha
16 NA
17 : 0. 375, 0,75,
and 2, 40
18 0.4
and
0.7
19 0.4 Fuselage € Pylon 0
Trajectory Tests

Conf. | Re/ft Initial Store Store \Wy,

No. x10°5 M, | a. deg Position Mass ft.’.slec ‘EP' .
T-400 3.6 0.4 0 1/3-Semlspan Pylon 3.88 10 NA
T-401 3 3.88 H 10
T-402 0 15,53 0
T-403 0 10
T-404 6 0
T-405 [ 10
T-406 0.7 6
T-407 0,4 0 3.88 0.375, 0.750,

and 2, 40
T-408 6 3.88
T-409 0 15.53 0
T-410 0 10
T-411 6 0
T-412 6 10
T-413 0.7 6 10
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TABLE V
TEST SUMMARY
Configuration Store Basic
Number Model Configuration
Flow-Field Tests
FF-1 Probe | NyB,WAgD
FF-2 NiBy WA,
FF-3 NiByW
FF-4 N1B14
FF-5 N1B1C1
FF-6 N1By
FF-1 NoB,
FF-8 Tunnel Empty
Force and Moment Tests
1 Ssyy-41 Tunnel Empty
2 Sgpsut;-41 | Tunnel Empty
3 Ssyu-41 | MB2WPy3
4 SESuU-41 | N1B2WPy/3
6 N{ByWA,
T N]_BzWAzD
8 N1ByWPq/3A2D
8 N1BaWPA,D
10 SLFF 1 N1BagW
11 : Nle“’Al
12 N1BaWA,D
13 NIBZWP1/3A2D
14 NleVVPcAzD
Pressure Tests
15 S NiBsW
18 N]_BzW'Al
17 N1ByWA9D
18 N132W'P1/3A2D
19 NiBy;WP,A,D
Trajectory Tests
T-400 to T-406 SLFF NIBZWP1/3
T-407 to T-413 SLFF N1B2WP1/3A2D
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